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RECEIVED 

CENTRAL FAX CENTER 

JUL 0 7 2008 

Amendments to the Claims 

1. (Currently Amended) A commercially mass-produced/ for good 
p rof i t , inf pgratPd rirrnit (IC) containing thoroin having multiple 
active circuit components each having a feature size accurate to 
better than a few hundred atomic layers ,, comprising: 
d ^ulid subaLidLe ul one conductivity type; 

a soiia material pocKet or a ctirterent conductivity type having 

a oido ourfaoo art. pcfls-ti aiv ^ .v^lw^LwJ. Lw^ ^>^^£<^^^ v£ ouiU 

substrate; 

a signal-translating, electronic rectifying barrier located 
between said solid material pocket and the selected top surface of 
said substrate; and 

a oolid state mateirial l^Cjiun ddjuiiiiny ^axd ovlid ^ub^LiciL^, 
said electronic rectifying barrier, and the side surface of said solid 
material pocket and, together with said electronic rectifying barrier, 
electrically icoluting a oclcctcd active circuit c^mp^n^nt fi-m 
another neighboring active circuit component to make these two activo 
uiicuiL components electrically independently operable; 

said solid state material rprjion hnving n riopth ^}on^^r ^ -\ry nf 
bettor than 0.13 microns and being continuously and perfectly bonded 

ffift t'.A 1 1 u r u i f «H 1 1 y I fi H 1 1 r .m" fi nn"HH ^uhot ra t a , gair^ oa! i H Tnaroyi al 
pockot, and caid oiootronic rectifying b&irricr-, without thermally and 
electrically insulating voids and microcracks visible at 1,000 times 
magnification in interfacial bonding regions between the bonded device 
components^ 

said solid state material region at a lower portion thereof 
having a curved bottom of zero width for maximum device 
miniaturization necessary for modern microelectronics; 

said curved bottom contacting said electronic re ctifying barrier 
and having a differentially expanded peripheral surface to minimize 
voltage gradient and leakage current thereby ensuring high device 
yield, low cost, and good performance; and 

4 
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- * — 1 *-»*■■ — siJ>ij=jjgLga — ^ - om — b£ — a.^Art nnl 1 rt — nftnm — m n t- r-. — - r> l _>-.g^g»-l.~ w 

l * «=» ^ r , * ^ ^. j. -u . -L cie. «-» -g cu j. v«rurw o -Loa a cnan u - i mxcrona ana xoca^ca t a 

-=»k-»> -1 a xr j. w ^* l.iia«» >> — O - i microna -co Inave a n <agu x va-L^n pqvej, a n a j. 

<=> f 1 e a a t^hion O . S X O jreKJ-l.^insi . 4 

^2 - < <r^x-io-oa-oc» > 

3_ (Curr-entXy >cvm ended ) jf\. maa s S — oroduced Integra CQd circuit as in 
Claim X in wnlch a XAt oral edge of at least one o f said solid 

sutostr-aita , s a i d solid material i» o e k= o t , and said e 1 ec -t or on i c <=, c t i fy i ri g 

k">« v »~ ■< »- ^l-'^'- i JC" iw-l X j_ 1 Uliif ^i»Xwr> ^ ottAd epocjJL^iocl d i mo n a 1 on 

ha^Ariq a*** a. a o u e» €3- , ' e-i& accurate to o«=> 1 1 « r thAn e» £ e w hundred Atomic 

1 a ye rs . 

<a . <Canceled> 

S. ( Previously E» r e s e n t e d ) A m a a a — produ ced i n t e g r a t e d c i r e o i t aa 
la* «-:l— i*xt X 1" wnlcn a selected sigrnir icaot rr> o r t 1 o n o Jt a mA^ or sur£«c« 
of at least one of said solid mater i»l joocVcet, s a i d sel«»ct<&d too 
• ur£*o« -r- * »=»id oLito-.-fc^^to, «=..=>ld cc=.a.d-=» ^i=»^^ wcxtscr-id a=- e <ar d_ <=. «. a*^s=i a a J. s=l 
e 1 a est ron i e rectifying * .da r , A -~ »_- grAduAlly chongoa a -vertical t n 1 c *= n e 9 0 
•C*"*^ :c witn cXosor^co » j_r-» «t 1 a t .zr 1 dirocr JL«=>i-> -e <=> a lat«ss^=-Al «d«^« of 

A«"id electronic .ir«z»<r;-fc if ying o«*arrier. 

«- < E*ar«B. viovas ly E>r«.«s»r-it«sd ? a m« -5 — j^ar odvao?« d ix-it«<3 ro t «td e=lar<=uit as 
1« olaim a. i »-> wriiol-i. a 43 «ss 1 « o t <»d signi f leant i=foxrtloi-» o -C d t least orie of 
s&ic* =oi^.d material oo<=>t«st^ sold selected too surface of said solid 
euto.c^^-^o, <3^>.^C4 <=> c _l. a- « o^^-co^ mo*Oi.-lal a-- 1 v> » * , «wU A, i ^1 «rl«wLx.wulC 

-ceo t 1 f y ir-i^ to a ir r 1 9 mo n o t o r* i c a 1 1 y <=t-\ex nges s v<=artic=al t n .1. c k:n e S =» tn«sxr«0±r 

wi-e±i olos«sr-i<»ss in a ltif.eral dlr^otlon to si Istct^ral edge of said 
« 1 «■ O t j=-o»-k 1 c rectifying fc>arr icr _ 

~r - C Canoe l<ad ) 



IS. (Currently A.mend«3d> A ma s s — r= r odu o«=» d ii-^-t ogr« t«=.d oir-<=\jiit ^s in 
Olaim 1 in wnion d t 1 a ^ t on«s> 0 £ t n^ too and k=»ottom «rr»«* 3 o = u r ^ a o =. of 

sakid ^ l«»ot aron 1 o rectifying fc> a i « r i a» cor -^-<sd - 

X G " < E>or ev 1 o 1 y £=» r « <s» n t e d > a m«. -produced i n t a cj r si t « d circuit as 

ir * c=laim 1 in -w^nlcn a ^^lectad portion of said electrorrlc recti fyincj 
oa r r i «a» r nAS a ^er-tioal t \. ckno=s wn i c n c^radually i n c r «= a s e s witn 
c 1 o a ax-l<a s An a i a t « »c a 1 d i ar e o t i o n to a latearal odoo of said electronic 

^rectifying toar-rier . 

1 - (Canceled) 

lO - (Previously £>r « s e n t «d ) A ma s s» — orodu o«d integrated circuit as 
in olaim 1 in wnicn said electronic reotifying c-Arrier 1 rs tnin and *->aa 



ev 1 a t or a 1 — i_ * i lm.^ dii.iwuwlun of 1 O e= rs tnan on A micron. 

^ 9 - (Currently Ait-vended) A m a 9 a — )=> r o d u c a d Integrated circuit as in 
<=laim 1 in wnicn = 

0 aid Aolld AtAte m a t e r 1 a 1 region consists essentially of a solid 
rrl ' clT:L * =,:c " J -" la '- L aelected from tne grouo consisting of o^clde, glass, orgsnios, 
i w_r* .o-iuu i_w , * 1 * — **«-«^iiie^:o«io>uct=or , j. n t r a. n s a. c sema.oonouo t or , a solid 

■ ^ - ?? . r !: >g > r i a i n a m a t a 1 , n_ n t e r me t a H n. c a , dielectric material, and an 

eleotricAlly InsulAtlng solids 

said eleotronlo rectifying oa r r i e r is selected from tne grouo 
oonsisting of a E»1SJ 3 unction , a n e t e r o 3 u n c 1 1 on , a me t l — o^c l d«a _5 unction^ 
and a Scnot t ky O a r r 1 e r jr and 

^^^-^ SOlid material ooOCet is Of a s eml oonduO t o r mAterisl 
selected from tl^*a grouo oonsisting of £=e , Si, CcA.-. ^ C a E» , m nip ^ XnSo. 
otn»r XXX— V semiconductor com^oundA, otner X X — V X a eml co ndu c t o r 
<= ottyoou n d S , A nd ^ mi. x t t_i r e tWear«=rot- . 

^ 0 - <Currently AmAnded) a comme r c i a 1 1 y m a a a — o r o du c e d , 
«*> t «ri 2ed integr At ed— cl rcui t s emJ. o ondu c t o r device containing 

t nereln multlo-le trAnAlAtorA ■ <= ■ >^ c 1T1 eAcn n a V 1 nc a gesture Alze 

Accur a t e to oetter t n An a few nundr ed atomic lasers , c omo rising 5 

■=* ^"irst semiconductor material Oody naving a first oolarity.r 
a second s em i 00 n d u o t o r m a t e r i a 1 Oody locatod g«»n<=»ralXy vertically 
underneatn said fir«t semiconductor material oody And navln.g a £*. ^ »<J 
e><=>3~**i=rl-T=-^r tnet is ooo-oslte tn« first oolamrityj- 

^ a ig n a 1 — t r ans 1 a t 1 ng , electronic rectifying k>r» r r i o r formed 
fc> ** t =- w,a ^ ,ri said first and second s^mi conductor mAterial oodles^ and 

third solid state mA.terial oody hA-v-ing An eleotricAl 
conductivity «t 1 e a = t one order a » el « ^ ^ of mA g n 1 1 u d e different form 
those of said first and second a em i oondu c t o r material bodies and 
directly OOntecting reAjr»ectlve portions of AAcn of AAid flrAt and 



fc> A r r 1 «a r And, tocethAr with aa_ 



ronic reotlfya 
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electrically isolating a selected transistor in said semiconductor 
device from another neighboring transistor in the same semiconductor 
device thereby making these two transistors electrically independently 
operable ; 

said third solid state material body having two differentially 
aurfacc-expaudca sidy* that are not parallel to each other to thereby 
form on saitf third solid at ate material hnrty a 

portion of zero width for maximum device miniaturization necessary for 

modern microelec tronj.cs ftg +->im n rr- rrnn in ^M-H in a 

selected rii motion; oairi thiokttQoo having - an accuracy- of better feAaa a 
few hundred atomic layers; 

said curv ed bottom terminal portion contacting said electronic 
rectifying barrier and having a differentially expanded peripheral 
surface to minimize voltage gradient and leakage current thereby 
ensuring high d evice yield, low IC cost, and good device performance / 

21. {Canceled) 

22. (Previously Presented) A semiconductor device as in claim 20 
in which at least one of said first semiconductor material body, said 
second semiconductor material body, and said third solid state 
material body is of an intrinsic semiconductor material. 

23. (Previously Presented) A semiconductor device as in claim 20 
in which said third solid state material budy has an as-formed 

rofitRl lurgically graded-seal typo with respect to at least one ul said 
first and second semiconductor material bodies. 

24. (Currently Amended) A semiconductor device as in claim 20 in 
Which the* bottom tprminal portion of c^i^d third ooli.ri nf.nt-r. mottriiil 
body is vertically within less than a distance from a" selected point 
inside said electronic rectifying barrier; 

said distance being selected from the group consisting of one 

8 
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micron and 0.1 microns. 

25. (Previously Presented) A semiconductor device as in claim 20 
in which said third solid state material body has a geometry, 
position, and orientation i_ n elativa s&id IIjl^L and ^cuund 
^em±^vuUu<jL<Ji. mauerlai nnmps, rn a i i ow adequate stress and etrain 
modification on said electronic rectifying barrier thereby improving 
device performance. 

26. (Previously Presented) A semiconductor rievicR as in claim 25 
in which said third sclid 6 Let le material body 1s f^vnrahly stressed, 
and has a. blunt and ronndpd hnrt-nm of zero width so that lateral 
mismatch stresses At the bottom in the zero width direction is also 
zero, and 

in which the rounded bottom of said third solid state material 
body is located within a specified distance from a designated point 
inside said electronic rectifying barrier to achieve a beneficial 
proximity effect; 

said specified distance being selected from the group consisting 
of one micron and 0.1 microns. 

27. (Canceled) 

28. (Previously Presented) A spmi conductor device as in claim 20 
in which said third solid state material body is of an electrically 
insulating material selected from the group consisting of an oxide, a 
nitride, organics, semiconductor, a solid comprising metal, 
intermetallics, a dielectric material, intrinsic semiconductor, other 
insulator, or a mixture thereof. 

29. (Canceled) 

30. (Previously Presented) A semiconductor device as in claim 20 

9 
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in which said third solid state material body has a designed, three- 
dimensionaliy controlled shape, size, vertical dimension and location 
accurate to fractional microns, 

31. (Previously Presented) A semiconductor device as in claim 20 
-in whirh said third solid ctato material body has a rounded bottom 
portion forming an inverted arch making the device more mechanically 
stable and reliable. 

32. (Previously Presented) A semiconductor device as in claim 20 
in which the terminal portion of said third solid state material body 
is less than 1 micron wide in a selected direction. 

33. (Previously Presented) A semiconductor device as in claim 20 
in which said electronic rectifying barrier has a curved major 
surface. 

34. (Previously Presented) A semiconductor device as in claim 20 
in which said third solid state material body has a cylindrical 
surface . 



35. (Canceled) 

36. f Pr ft vi on .si y PrPspnfed) A 'semiconductor doviao ao in claim 20 
in which said electronic rectifying barrier is stressed to improve a 
performance of said semiconductor device. 

37. (Canceled) 



38. (Currently Amended) A semiconductor device as in claim 20 in 
which: 

said third solid state material body consists essentially of a 
material selected from the group consisting of a solid, an 



10 
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- electrically insulating solid, oxide, glass, organics, semiconductor, 
non-^^mj.conductor, g solid eo m pi:!.!,^ metal, lncermetailics, a 
otialccticol dielectrical material, intrinsic semiconductor, and a 
mixture thereof; 

said electronic rectifying barrier is selected from the group 
consisting of a PN junction, PI junction, Ni junction, metal-oxide, 
oxide-semiconductor, interfacial rectifying barrier, heterojunction, 
other optoelectromagnetically active signal-translating region, a 
Schottky barrier; and a mixture thereof; 

said first semiconductor material body is of a semiconductor 
material selected from the group consisting of Ge, si, GaAs, GaP, InP, 
InSb, other III-V semiconductor compounds, other ii-vi semiconductor 
compounds, and a mixture thereof. 

39. (Canceled) 

40. (Canceled) 

41. (Canceled) 

42. (Canceled) 

43. (Canceled) 

44. (Canceled) 

45. (Previously presented} An .Ant^nx-a.tjvL jtJ rxmii. .a- -clai-rr.. .1- ir. 
which said electronic rectifying barrier adjoins both said solid 
substrate and said solid state material region at a place where a 
periphery of said electronic rectifying barrier is differentially 
surface-expanded vertically to passivity the adjoining rectifying 
barrier and to reduce noise, instability, leakage current, electrical 
shorts, and failure due to low breakdown voltage. 

1 1 
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46. (Previously Presented) An integrated circuit as in claim 1 in 
which said solid state material region is a vertically elongated 
region of less than 1 micron in width or size with an accuracy of less 
than 0.13 microns, and having a bottom of a shape selected from the 
group consisting of flat, rounded, cylindrical, hemispherical, and 
conical or V-shaped. 

47. (Currently Amended) An integrated circuit as in claim 1 
including means for circulating a rapidly moving cooling fluid in a 
microscopic vicinity of said signal— translating, electronic 
rectifying bariiei Lu achieve surface cooling of said electronic 
rectifying barrier. 

48. (Previously Pr* SO nt»d) An integrated circuit as La claim 1 in 
which said electronic rectifying barrier has a lateral edge, and at 
least one of said solid material pocket, said electronic rectifying 
barrier, and said solid state material region has a portion thereof 
which gradually and continuously changes its vertical thickness with 
closeness to a lateral edge of said electronic rectifying barrier. 

49. (Currently Amended) An integrated circuit as in claim 1 in 
which at least one of said solid material pocket, said xectifying 
barrier, and said solid state material region has a selected- portion 
thereof which gradually and monotonically changes its vertical 
thickness with closeness to a lateral edge of said electronic 
rectifying barrier. 

50. (Currently Amended) An Integrated circuit as in claim 1 in 
which a selected portion of a*, least one ul a majoi surface or said 
solid material pocket, said electronic rectifying barrier, and said 
solid state material region is curved. 



12 
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51. (Canceled) 



S?. (Currently Amended) An integrated vil^oulL as la claim 1 in 
which said solid state material region is eft elongated deep_^ and 
narrow r solid state material region ; and including: 

a second elongated^ deep and narrow, solid state material region 
microscopically close to said elongated deep and narrow, solid state 
material region; 

each of said two elongated, deep and narrow, solid state material 
regions being within a micron of both said solid substrate and said 
electronic rectifying barrier; 

said second elongated, solid state. material region having a 
submicron width or size at a terminal portion thereof where it is 
closest to said electronic rectifying barrier; and 

both said two elongated, solid state material regions having 
aspect ratios ex c eeding 3, - being oriented normally of a common major 
bottom surface of said solid substrate, and extending downward from a 
common top major surface of said solid material pocket whereby said 
two elongated, solid state material regions are parallel to each 
other* 

53. (Prp.qpnMy Presented) An intogratod circuit ao in claim 52 in 
which said two elongated, solid state material regions have different 
lengths so that these two solid state material regions reach different 
depths inside said solid substrate. 

54. (Previously Presented) An integrated circuit as in claim 52 
in which said two elongated, solid state material regions differ in 
electrical conductivity by at least one order of magnitude from that 
of the material of said semiconductor material- pocket . 

55. (Canceled) 



13 



PAGE 14/22 * RCVD AT 7/712008 4:32:33 PM [Eastern Daylight Time] * SVR:lISPTO-ff XRF4/20 ' DNIS:2738300 * 0810:2016695659* DURATION (mm«ss):26»50 



FROM : D. PHONE NO. : 2016S95659 Jul. 07 2008 03:55PM P15 



. 56. (Currently Amended) An integrated circuit as in claim 52 i in 
which: 

materials of said solid material pockets and said solid state 
material regions are solids which are 100% dense, substantially 
chemically pure and uniform, and non-contaminating, and impervious to 
contaminating gases; 

at least one of said two solid state material regions is stressed 
to favorably affect a device performance, and has a rounded bottom of 
zero width so that lateral mismatch stresses at the bottom in the zero 
width direction is also 2ero, 

said electronic rectifying barrier is located within a specified 
distance, with a fractional micron accuracy, from a designated point 
inside said electronic rectifying barrier to achieve a beneficial, 
proximity effect; and 

said specified distance being selected from the group consisting 
of one micron and 0.1 microns. 

57. (Currently Amended) A commercially me-ss-produced, low-cost 
miniaturized solid state, integrated circuit device containing therein 
multiple transistors each having a feature size accurate to better 
than a few h undred atomic layers, comprising- 

a first solid state material of a first conductivity type; 

a second solid state material of a second conductivity type and 

positioned under the first solid state material, the first and 

second solid state materials having respective adjoining 

portions; 

a sional -translating, rootifyift^ bassiix xcyiy:, lyi, ly between and 
directly contacting the respective adjoining porrinn?.- and 

a device material region starting at least in the first solid 
state mateiial and extending toward the rectifying barrier region to 
form a lower bottom which is within a micron below a selected point 
mside the rectifying barrier region to thereby combine with said 
rectifying barrier . region for electrically isolating a selected 

■: -' 14 
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transistor from another neighboring Lrctna isLux 

a major portion of a top surface area of device chip being 
occupied by said multiple transistors themselves and not by inert or 
inactive device material regions thereby achieving radically improved, 
device miniaturization; 

said device material region having a t a lower portion thereof a 
curved a rounded bottom of zero width for maximum device 
miniaturization necessary for modern microelectronics; 

said curved rounded bottom contacting the electronic rectifying 
barrier and having a differentially expanded peripheral surface to 
minimize voltage gradient and leakage current thereby ensuring high 
device yield, low IC cost, and good device performance. 

58. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the rectifying barrier region 
is selected form the group consisting of PN junction, metal- 
semiconductor or Schottky barriers, heterojunction, metal-oxide, other 
electrically rectifying barriers, and a mixture thereof; 

at least one of the first and second solid state materials is 
selected from the qroup consistinq of Si, Ge, GaAs r GaP, InP, InSb, 
intrinsic semiconductor, III-V semiconducting compound, II-VI 
semiconducting compound, and a mixture thereof;. 

the device material region penetrates downward through the 
rectifying barrier region to reach the second solid state material 
and, in combination with the rectifying barrier region, electrically 
isolates said multiple transistors from one another-^ and 

a bottom of the device material region is less than 0*1 microns 
and close to zero microns below the rectifying barrier region* 

59. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the device material region has 
a bottom which is closer to zero microns than 0.1 microns below the 
rectifying barrier region. 

15 
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60. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the device material region is 
an elongated device material region; is accurate to less than a micron 
in a dimension selected from the group consisting of shape, size, 

dopth, and nhnmi nnl nnmpno i t x rsr\ pM?*€ili.ng r and .rsrisis'fes issintiolly € 

a aevice material selected rrom the group consisting essentialiy ot 
air, gas, oxide, nitride r glass, organics, semiconductor, non- 
semiconductor r a solid com prising metal , intermetallics < dialectical 
material, other electrically insulating material, and a mixture 
thereof. 

61* (currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 60 in whir.h a bottom of thp plonQ^t^d 
device material region is close to zero microns below the rectifying 
barrier region. 

62. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 60 in which the elongated, device material 
region has an intentionally designed and produced rounded bottom 
having a vertically curved peripheral surface thereat; 

the rectifying barrier region adjoining the rounded bottom of the 
elongated device material region and having a matching curved 
peripheral surface thoroon thorcby paooivating and differentially 
expanding greatly the curved peripheral surface of the rectifying 
barrier region for protection against Type I contaminants , for 
eliminating wasteful central flat portions at bottoms of similar 
device material regions in prior art devices, for reducing mismatch 
thermal stresses leading to electrical device failures, for minimizing 
electrical field gradient across a surface-pas^i v*r ^ri and pxpanH^ri, 
reciiiymg carrier region, ana tor improving mechanical and electrical 
device yields and reliabilities. 

16 
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63. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which only a minor portion of a top 
euirfarp* flrp^ of Hpvitp ohip is not omnpi ed hy said multiple 
transistors themselves; 

3aid multiple transistors having no centrally large and flat 
ox.idi 7ed i sol s1-ion grnrwnn bottoms,. — i-jfr— fr £ — TV 1 fror — nnri — Mil rphy 
device o thereby ach i <?vi ng radically imprnvpH Hp>vi mi ni nri zation . 

64. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the first solid state material 
is purposely broken up into a plurality of smaller material patches so 
that mismatch stresses from varying coefficients of material thermal 
expansions are reduced in proportion to the smaller size of the broken 

material patches theireby imp a; ovine; device perfoi'mance- 

65. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the device material region is 
an elongated, cylindrical device material groove having a rounded 
groove bottom and an aspect ratio of over 3 to 5, and a cylindrical 
radius of less than one micron, and is oriented generally normally of 
a top major surface of the second solid state material* 

. (fill Vrt=*nt1 V Aflft^iVJi-r?) A niHSS-pnulnrPfj, snl i H ^1*1 h> ■ r 1 1 Hf]f hI hi 1 

circuit device as in claim 65 in which the elongated, cylindrical 
device material is a groove which is purposely tilted relative to a 
top surface of the second solid state material so that the device 
material groove is above a bottom plane of the rectifying barrier 
region at some places where the groove depth is less than zero (or 
h<0) , substantially coincides with the same bottom, plane of the 
rectifying barrier reaion at another place where the groove depth is 
zero (i.e., h = 0), but lies below the same bottom plane of the 
rectifying barrier region at other places where the growth depth is 
greater than zero (or h>0) * 
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67. (Currently Amended) A mass-produced, solid state integrat ed 
circuit device as in claim 65 in which the elongated, cylindrical, 
device material groove has a cylindrical radius of less than one 
micron. 

68. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 65 including at least one additional r 
elongated, cylindrical device material groove oriented normally of a 
top major snrfanp of fhf* .spr.ond .^olid .state material , and 
microscopically close to the other elongated, cylindrical device 
material groove; 

both the two devi r.e material groove is having .sizes of less than 

downward from a common higher, vertical level to different depths into 
the second solid state material. 

69. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 60 in which a bottom of the elongated 
cylindrical device material groove has a groove depth of less than 0.1 
microns but microscopically close to zero microns and designed 

i5p*Ci £ iCAlly £Oj_ d L lcai L uuc uf Lhc xiual , ltuay tie L i^ , auii elt^i-Li IljciI 

contacting or for optical communication to the device , without actual 
physical exposure to ambient of the second solid state material , 

70* (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 65 in which the elongated, cylindrical 
device material groove ia rca - l time feedback controlled - to has a 
submicron accuracy in a depth to as close to zero microns below the 
rectifying barrier region as possible, yet still to have a meaningful 
device yield to be commercially viable because of the submicron depth 
accuracy. 

71. (Currently Amended) A mass-produced, solid state integrated 

18 



PAGE 19/22 * RCVD AT 7/7/2008 4:32:33 PM [Eastern Daylight Time] * SVRSISPTO-EFXRMBO * DNIS:2738300 * CSID:2016695M9 * DURATION (mm-ss):26-50 



FROM : D 



PHONE NO. : 2016695659 



Jul. 0? 2008 04:02PM P20 



circuit device as in claim 65 in which the elongated, cylindrical 
device material groove has said rounded bottom; and 

the rectifying barrier region adjoins said rounded bottom of the 
device material groove at a curved peripheral surface thereof, thereby 
vertically maximizing the peripheral surface expansion and minimizing 
electrical field gradient across the rectifying barrier region to 
improve device yield and manuf acturability . 

72. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the device material region is 
an elongated groove having a microscopically precise groove bottom 
surface suitable for introducing a precise amount and shape of a 
foreign matter therethrough through the highly precise groove bottom 

ourf aco , thereby achieving microscopically precise- threes-dimensional 

control as to shape, size, and posit ion of a region of the forfcic/n 
matter introduction into the device. 

73. (Currently Amended) A mass-produced, solid state integrated 
circuit device as in claim 57 in which the device material region is a 
vertical and electrically insulating, elongated device material 
groove; and 

a lower end of the vertical, elongated groove has a centrally 
rounded bottom of substantially zero width in a direction parallel to 
a top major surface of the second solid state material whereby 
misma-cn stresses arising rrom varying coemcients or tnermal 
expansions of different materials in the device are substantially zero 
in the direction thereby improving device yield, performance, and 
reliability; 

ft first selected .Boint on the centrally rounded bottom of said 

first device m^t^^'iftl i."*CjiC>iJ haviiiy a Tii-^L iiuii-^cLu i.adiui> ul 
curvature while a second selected point on the centrally rounded 
bottom of said second device material region having a second non-zero 
radius of curvature; 
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said -se^ first and second non-zero radii of curvature differing 
from each other in a way selected from the group consisting of: a) 
si gni f i rant 1 y; b) differing by over several times; 3) differing by 
over one order of magnitude; and 4) differing by over two orders of 
magnitude ; and 

said first and second selected points being both vertically and 
laterally within one micron of each other . 

74. (Currently Amended) A mass-produced,, solid state integrated 
circuit device as in claim 57 in which the rectifying barrier region 
has a curved peripheral surface to achieve enhanced device 
reliability; increase yield; decreased cost; improved junction surface 
pcasibivciLion; lncr^ciyeU packing density; increased switching speed; 
reduced noise, instability, leakage current and electrical shorts; 
improved breakdown voltage; controlled carriers generation, movement, 
and recombination at or near the junction region peripheral surface; 
and regulated optoelectromagnetic interaction of the rectifying 
barrier region with ambient or contacting material. 

75. (Canceled) 

76. (Previously Presented) A commercially mass-produced IC of 
Claim 1, in which a selected surface of one of said solid substrate, 
said solid material pocket, and said rectifying barrier contacts a 
non-flat surface on a number of the rest of said solid substrate, said 
solid material pocket, and said rectifying barrier; said number being 
one or two. 

77. (Previously Presented) A commercially mass-produced IC of 
claim 76 in which: 

said selected surface is selected from the group consisting of a 
Side surface, a too maior snrfar.fi. and a hnfrom major surface; and 

has having a shape selected from the group consisting oft (a) a 
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iUUiiU suLrdLte f - (b) d iu<a j yr-pyr L,i<JU .founded sui-fci^e,- and (3) A Surface: 
rounded in its entirety. 

78. (Currently Amended) A commercially mass-produced IC of claim 
1 in which, on a vertical cross-section thereof, two selected points 
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